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The Alyeska  Pipeline  Service Company (Alyeska)  operates  the  800-mile-long 
Trans  Alaska  Pipeline System (TAPS) .  Alyeska  engaged C a l t e c h ' s  Jet Propulsion 
Laboratory  (JPL), N A S A ' s  cen ter   for   explora t ion  of the  solar   system beyond 
e a r t h   o r b i t ,   t o  see whether it would be  pract ical   to   use  sensor   technologies  
developed  for  space  exploration  to  detect  any  small  leaks  which  might  occur 
on the  pipel ine.   Migrat ion of technology  to   p rac t ica l   appl ica t ion   in   an  
i n d u s t r i a l   s e t t i n g  i s  important  for TAPS. 

J P L  examined the  following  major  technology  areas:  remote  chemical  and 
thermal  sensors,   both  active and passive;  in-situ  chemical  sensing;  ground 
pene t r a t ing   r ada r ;   a i rbo rne   l i da r ;  and o the r s .  It became c lear   tha t   space-  
based  remote  sensing would not   provide  adequate   resolut ion  to   detect   leaks of 
the  small  s i z e  des i red .  A s  seen f r o m  space ,   t he   va r i ab i l i t y  of t he  
atmospheric column above  and te r ra in   a round  the   p ipe l ine  make f o r  a d i f f i c u l t  
c a l i b r a t i o n  problem when attempting  to  detect   small   changes ( i . e .  small 
leaks.)   Similar   issues   a lso  arose  for   a i rcraf t -based  sensors   including  ground 
penet ra t ing   radar .  

Thus the  conclusion was t h a t  a simple  in-situ  system  consisting of mass- 
produceable  single-chip  or  very  small  sensors  capable of one-time  or  multi- 
use  detect ion of hydrocarbons would be the   bes t   op t ion   for  a r e t r o f i t t e d  
system  for TAPS. Opt ions   for   these   sensors ,   the i r   re la t ionship   to   o rganic3  
sensors  being  developed  for  the  cold,  dry  environment of  Mars,  and the  
communications challenges  inherent  in  the  network w i l l  be  discussed. 
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